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The LASL Shop Department (SD) had tried for sek~ral years to get

an in-twuse conqmter system, primarily to support the nul,~rlcalcontrol

machining unit. Finally, in 1976, in conjunction with other ML 9rouPs#

SD received funding to procure a system. The decision by LASL to procure

the AD-2000 Interactive Graphics software as developed by Manufacturing

and Consulting Services, Inc. (KS) was supported by all interested LASL

groups.

Since AD-2000 was designed to be hardware independent, each LASL

group analyzed their own computer system needs and went out en competitive

bids. SD procured an Interdata 7/32 computer system configured to handle

three graphics stations, namely NC progranzning,design engineering and

drafting, and the quality/inspection section. A Gerber Model 24 plotter/

digitizer was also selected for production of drawings. Figure 1 shows

the existing conputer system with an additional graphics terminal and

several low speed alphanumeric terminals.

An additional order was written toMCS to rewrite all of SD’s APT

postprocessors to run under AD-2000 on the Interdata system. This system

would allow SD to be off the central computer facility.

The use of a CAD/CAM system by an operation that was primarily a job

shop operation resulted in some unique problems. First, even though our

two biggest customers also procured AD-2000 and the capability exists to

transmit data base information via mag tape, the vast mjority of jobs

requiring SD interaction are transmitted on paper drawings. This requires

bui1ding the part data base on AD-2000 by SD personnel in order to do the “

manufacturing processing. This is very time consuming since more data maY

be required by AD-2000 to allow NC processing than would be required by

APT.

Second, our design engineering and drafting section is also a job

shop function, that is, they are used by other lJISLgroups to augnwnt

their own staffs and only a smal1 portion of the design effort on AD-2000

may end up as a fabrication job within SD. Thus the great efficiency of

a comnon data base from design to final hardware is going to be missing at

least initially.



One of the biggest user% of AD-2000 is the inspection section. Tc

get data out for use by inspectors, measuring machines and/or customer:

requires the existence of a data bases and as in the case described for

the NC unit, very seldom happens. In addition, if SD’s manufacturingui,~i

buili~ a data base for processing, the Quality Section doesn’t feel frw

to utilize it due to potential errors in going from the paper drawing 1.

the AO-2000 data base.
To show examples of AD-2000 operating males several figures from t.il!

graphics terminal screen will indicate typical operator functions.

Figure 2 is a typ]cal parts list that any graphics system user might

have on the system at any given time. Each user’s file is totally protecwd

from any other user. Without specific actions from the computer operator,

no files can be transferred.

Figure 3 is a typical machine tool cutter path as generated by

AD-2000 from various operator conmnds.

Figure 4 is a partial spherical surface with a slot as drawn by

AD-2000 in preparation for 5-axis machining of the surface.

Figure 5 is a typical drawing made with AD-ZtiOOand output on the

Gerber. Figures 6-9 are AD-2000 generated magnifications from Figure 5

to show the ease of working at a convenient scale.

Figures 10 and 11 are drawings generated by using patterns. That is, a

single chain link or gear tooth is designed and then usfng the duplication,

rotation and translation features to generate a complete unit.

Figures 12-21 are examples of how the inspection group uti”;izes

AD-2000 to get inspection data. Figure 12 is typical input of X-Y or

R-Theta data from a drawing with two different sets of data. Figure 13

shows an AD-2000 curve fit using a cubic spline routine and Gffset curves

a given normal distance away. Figures 14-21 show an analysis of the offset

curves as given by AD-2000.

In sumnary, the use of a CAD/CAM system by a multi-function job shop

operation is somwhat different than an integrated design manufacturing

unit but we feel has already made significant improvements in SD’s operation.
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